Post-Transcriptional Regulation of Renalase Gene by miR-29 and miR-146 MicroRNAs: Implications for Cardiometabolic Disorders.
Renalase, a recently identified oxidoreductase, is emerging as a novel regulator of cardiovascular and metabolic disease states. The mechanism of regulation of renalase gene, especially at the post-transcriptional level, is completely unknown. We set out to investigate the possible role of microRNAs in regulation of renalase gene in this study. Computational predictions using multiple algorithms coupled with systematic functional analysis revealed specific interactions of miR-29a/b/c and miR-146a/b with mouse and human renalase 3'-UTR (untranslated region) in cultured cells. Next, we estimated miR-29b and miR-146a, as well as renalase expression, in genetically hypertensive blood pressure high and genetically hypotensive blood pressure low mice. Kidney tissues from blood pressure high mice showed diminished (~1.6- to 1.8-fold) renalase mRNA/protein levels and elevated (~2.2-fold) miR-29b levels as compared to blood pressure low mice. A common single nucleotide polymorphism in human renalase 3'-UTR (C/T; rs10749571) creates a binding site for miR-146a; consistently, miR-146a down-regulated human renalase 3'-UTR/luciferase activity in case of the T allele suggesting its potential role in regulation of renalase in humans. Indeed, genome-wide association studies revealed directionally concordant association of rs10749571 with diastolic blood pressure, glucose and triglyceride levels in large human populations (n ≈ 58,000-96,000 subjects). This study provides evidence for post-transcriptional regulation of renalase gene by miR-29 and miR-146 and has implications for inter-individual variations on cardiometabolic traits.